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Introduction: Nurse-led triage, using the South African Triage Scale, was introduced to the emergency
centre of the tertiary referral hospital in Freetown, Sierra Leone in early 2014 prior to the Ebola epidemic.
The aim of this study was to measure the effectiveness of the process now that the country has been
declared free of Ebola.
Methods: The study was conducted over a five-day consecutive period in the adult emergency centre of
the main government teaching hospital in December 2015. The times from arrival to triage and medical
assessment were recorded and compared for each triage category. We also assessed the inter-rater reli-
ability of the process.
Results: 111 patients were included during the study period. In terms of acuity, 6% were categorised as
red, 27% were orange, 20% yellow and 47% green. Triage Early Warning Score was correctly calculated
in 90% of cases and there was inter-rater agreement of colour code and triage category on 92% of occa-
sions (k = 0.877, p < 0.001). Median time from triage to assessment was 15 min for red patients, 20 min
for orange, 40 min for yellow and 72 min for green.
Discussion: The triage process is functioning effectively in the emergency centre after the Ebola epidemic
and provides a reliable assessment of undifferentiated patients presenting to the hospital to ensure that
they are seen in a timely manner based on acuity.
 2016 African Federation for Emergency Medicine. Publishing services provided by Elsevier B.V. This is
an open access article under the CCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
a b s t r a c t
Introduction: Le triage réalisé par les infirmières, qui se base sur l’Echelle de triage sud-africaine (SATS,
South African Triage Scale), a été introduit au service des urgences de l’hôpital tertiaire de référence de
Freetown, en Sierra Leone, au début d’année 2014, avant l’épidémie d’Ebola. L’objectif était d’évaluer l’ef-
ficacité du processus maintenant que le risque pour le pays a été déclaré inexistant.
Introduction: Méthodes : L’étude a été menée sur une période consécutive de cinq jours au service des
urgences du principal hôpital universitaire public en décembre 2015. Le temps écoulé entre l’arrivée et le
triage et l’examen médical a été consigné et comparé pour chaque catégorie de triage. Nous avons éga-
lement évalué le coefficient d’objectivité du processus.
Résultats: 111 patients ont été inclus sur la période de l’étude. En termes de gravité, 6 % étaient classés en
rouge, 27 % en orange, 20 % en jaune et 47 % en vert. La note accordée aux alertes rapides découlant du
triage (TEWS, Triage Early Warning Score) a été correctement calculée dans 90 % des cas et la concordance
inter-évaluateurs sur les codes couleurs et les catégories de triage a été observée dans 92 % des cas
(k = 0,877, p < 0,001). Le temps moyen du triage à l’examen était de 15 minute pour les patients en
catégorie rouge, de 20 minute en catégorie orange, 40 minute en catégorie jaune et 72 minute en catégo-
rie verte.la per-
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Please cite this article in press as: Lowsby R et a
iod. Afr J Emerg Med (2017), http://dx.doi.org/1Discussion: Le processus de triage fonctionne efficacement au service des urgences après l’épidémie
d’Ebola et fournit une évaluation fiable des patients non différentiés se présentant à l’hôpital, afin de s’as-
surer qu’ils voient un médecin en temps opportun en fonction de la gravité de leur état.
 2016 African Federation for Emergency Medicine. Publishing services provided by Elsevier B.V. This is
an open access article under the CCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).African relevance
 Triage is an integral component of an emergency care system.
 Triage is a new concept in many African emergency centres.
 The use of the South African Triage Scale has not been previ-
ously described in Sierra Leone.
 Triage can contribute to health system strengthening after an
epidemic.Introduction
Triage is recognised as an essential first step in efficient and
effective emergency care. The South African Triage Scale (SATS) is
a physiology and symptom based scale that categorises patients
into one of four colours to determine their illness severity. It was
initially developed by the South African Triage Group (SATG) in
2004 and designed for the use of a non-specialist to help triage
patients effectively in a resource-limited setting [1]. The SATS
has proven to be a reliable and valid method of assessment for
undifferentiated ill and injured patients in South Africa and has
subsequently been validated in other African countries [2,3] and
Asia [4].
Sierra Leone is ranked 181 out of 188 countries in the most
recent UN Development Index [5] and the 300 bed Connaught
Hospital, Freetown, with 12,000 patients annually presenting to
its Emergency Centre (EC) faces serious challenges and resource
limitations in delivering quality care [6]. It has been placed under
further strain by the recent Ebola epidemic from a reduction in
health care workers and the temporary conversion of the EC into
an Ebola holding and isolation unit. The King’s Sierra Leone part-
nership (KSLP) has had a partnership with the Connaught Hospital
for the past four years, working with local leaders to strengthen
health systems and improve health service delivery.
At Connaught Hospital, patients were seen on a first come, first
served basis, and mean time from registration to doctor reviewwas
as long as 149 min for severe ‘red’ patients (unpublished data from
observational research) and ‘minor’ cases were often observed to
be consulted by a doctor first. Therefore, in early 2014, SATS was
implemented into the EC with the aim of improving recognition
and management of acutely unwell patients. A two-day practical
SATS training course was delivered to eight nurses by accredited
SATS trainers, followed by direct supervision for one week in the
department with review of all cases and then reduced direct super-
vision thereafter by the in-country KSLP team. And indeed, a
follow-up study of 101 patients in March 2014 demonstrated an
improvement with median triage to physician review times of
ten minutes for red, 57 for orange, 95 for yellow and 197 for green
patients.
The Ebola epidemic, however, understandably led to deficien-
cies in the system and despite triaging admirably continuing
throughout the outbreak, a further unpublished reliability study
towards the end of the epidemic in May 2015, demonstrated that
triage was being performed correctly in only 61% of cases. Subse-
quent to this, further one-to-one training and supervision took
place with the triage staff, both in the triage room and through sce-
narios in the clinical skills department. The aim of this study was to
assess the effectiveness and reliability of nurse-led triage following
this further training in the post Ebola epidemic phase.l. An assessment of nurse-led tr
0.1016/j.afjem.2016.10.003Methods
We conducted a prospective, single centre, observational study
based at the urban EC of the government tertiary referral hospital
in Freetown, Sierra Leone. The primary objective was to assess the
ability of nurses to triage by examining the reliability of the pro-
cess, and the secondary outcome was to evaluate effectiveness
through time spent in the department; specifically, time from
triage to assessment.
Data were collected from consecutive patients attending the EC
during the early shift between 08 h 00 and 13 h 00 over a five-day
period from 7th to 11th December 2015. The country was first
declared free of Ebola on 7th November 2015. We included all
new patients over the age of twelve years who attended the EC that
were subsequently assessed by the triage staff. Patients over the
age of twelve are assessed according to the Adults SATS chart.
We excluded all patients that were attending for follow-up
consultations.
Data were collected on baseline demographic characteristics.
Times were recorded from point of registration through to dis-
charge from the department or admission to the ward. Data were
entered into a triage audit tool contemporaneously by two emer-
gency physicians that were not involved in the assessment process.
Triage Early Warning Score (TEWS) and colour classification were
recorded by a Sierra Leonean nurse trained in the triage process
and patients were subsequently reviewed by an experienced Med-
ical Officer or Community Health Officer.
Triage was simultaneously conducted and scored by an expert
Norwegian emergency centre nurse, experienced in the process
and training of triage and the results were compared between
the two assessors to examine the reliability of the process. The
triage assessors were blinded to each other’s scoring. Agreement
was based firstly on the two nurses calculating the same TEWS
score from the physiological parameters recorded by a separate
nurse, and secondly, their colour category allocation based on their
individual assessment of clinical signs. Data was collected on out-
come at 24 h and the diagnosis was taken from the EC medical
records.
Data were managed and analysed using SPSS statistical V22
software package. Categorical data were expressed as percentage,
while continuous data were expressed in terms of means and
medians where appropriate. For the purpose of significance testing,
a P-value less than 0.05 was considered statistically significant. The
study was part of a service evaluation run by Connaught Hospital
supported by King’s Sierra Leone Partnership aimed at improving
patient care in the Emergency Centre.Results
During the study period, a total of 115 patients were assessed at
the triage point. Four were excluded, as they were under the age of
twelve years, leaving 111 patients that were included in the anal-
ysis. Of these patients, 52% were male and 48% were female. The
mean age for all patients was 41 years (range 17–82). Nine patients
were uncertain of their exact age and were classed as adult (Fig. 1).
Sixty-eight percent of diagnoses were medical conditions,
followed by surgical (12%), trauma (12%) and gynaecology (4%)
(Fig. 2). The remainder were made up of dermatology and ENT con-
ditions while one patient was triaged but not seen by a clinician,iage at Connaught Hospital, Sierra Leone in the immediate post-Ebola per-
Fig. 1. Age distribution of patients.
Table 1
Patient wait from registration to triage and review by health care practitioner
according to triage category.
Acuity Registration to Triage Time
Median (Range) in minutes
Triage to HCP Review
Median (Range) in minutes
Red (n = 7) 30 (5–148) 15 (5–34)
Orange (n = 30) 46 (3–165) 20 (8–126)
Yellow (n = 22) 129 (30–190) 40 (12–157)
Green (n = 52) 80 (11–192) 72 (6–138)
HCP, health care practitioner.
Table 2
Time from review by health care practitioner to disposal decision and subsequent
departure from the emergency centre according to triage category.
Acuity HCP Review to Decision Time
Median (Range) in minutes
Decision to Disposal Time
Median (Range) in minutes
Red (n = 7) 16 (6–105) 17 (0–88)
Orange (n = 30) 10 (2–83) 3 (0–1454)
Yellow (n = 22) 10 (6–22) 0 (0–20)
Green (n = 52) 10 (0–38) 0 (0–73)
HCP, health care practitioner.
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rently not routinely tested in the EC so the prevalence in this
cohort is uncertain.
In terms of acuity breakdown, 6% of cases were red, 27% orange,
20% yellow and 47% green. The median waiting times and ranges
for each triage category are shown in Table 1.
TEWS was correctly calculated on 90% of occasions and the cor-
rect triage colour code was assigned 92% of the time when the
triage nurse form was compared with that of the nurse expert
observer (k = 0.877, p < 0.001). TEWS scores were calculated differ-
ently between the nurse and expert in ten cases but this only led to
a different colour category on four occasions, two patients were
under-triaged by one colour category and the other two were
over-triaged. The other discrepancy in colour category between
the two assessors resulted from different interpretations of pain
severity.
After assessment by a health care practitioner, 80% of patients
were subsequently discharged. Nineteen percent were admitted
and one patient was transferred to another hospital. The majority
(60%) were admitted to the acute medical unit, 15% were admitted
to the surgical admissions unit, and of the rest, one was admitted
to the private wing and the others were admitted directly to a hos-
pital general ward. Of the patients admitted, 90% (n = 18) were cat-
egory red or orange.
Time from health care practitioner assessment to discharge
from the doctor’s office or ward admission are shown in Table 2.
For those admitted to medical observation, the median wait for
a bed after decision to admit was 16 min (range 5–1445). One
patient waited overnight in the EC for a bed to become available
and was admitted from the resus bed in triage the following day.
Time of decision was recorded when the health care practitioner
informed the nursing staff of the plan, subsequent to which, many
patients immediately left the department if they were discharged.
This explains why many patients had a decision to disposition time
of zero minutes (Fig. 3).
All 21 patients admitted were followed up at 24 h. At this stage,
one patient had died, one patient had been transferred to intensiveFig. 2. Medical diagnose
Please cite this article in press as: Lowsby R et al. An assessment of nurse-led tr
iod. Afr J Emerg Med (2017), http://dx.doi.org/10.1016/j.afjem.2016.10.003care, three had been discharged and the rest were still on the
wards. The patient that died was a 65-year-old female brought in
unconscious, diagnosed with stroke and had initially been triaged
as a category orange patient (TEWS 5).Discussion
It can be seen that the majority of patients attending the Emer-
gency Centre are from a young demographic, with a mean age of
41 years. This is consistent with the population spread in which
the majority are below the age of 55 years [7]. There is a high acu-
ity of illness amongst those that present. One-third of patients
were in triage category orange or red and 90% of the hospital
admissions came from this group of patients, suggesting that the
TEWS score and colour category are reasonable predictors of
patients that will require inpatient management.
In terms of the triage system; with 92% inter-observer agree-
ment on colour category, the system appears reliable. It is also
functioning effectively as far as ensuring that the higher acuity
patients are prioritised after triage assessment. Red patients are
seen in the quickest time after triage, followed by orange, then yel-
low and green. The median waiting times for red and orange
patients are shorter for triage and health care practitioner assess-
ment than yellow and green patients. Once triaged, category red
patients wait a median of 15 min to see a health care practitioner,
while orange wait 20 min. This is considerably faster than 40 min
for yellow and 72 min for green.s. TB, tuberculosis.
iage at Connaught Hospital, Sierra Leone in the immediate post-Ebola per-
Fig. 3. Median waiting times for patients during emergency centre attendance. HCP, health care practitioner.
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is generally made quickly as to further management i.e. discharge
or admit. During the study period, patients on the whole do not
wait for long periods of time for a bed. Although not specifically
looking at the triage effectiveness, it is important to note that the
main wait patients have is from registration to triage assessment
and this is a concern because it may mean that high acuity patients
stay in the waiting room un-assessed for prolonged periods of
time. Red and orange patients do, however, experience a shorter
wait from registration to triage than yellow and green and this is
most likely to be due to triage nurses and registration officers iden-
tifying sicker looking patients for triage assessment, possibly due
to greater awareness of the need to prioritise these patients subse-
quent to training.
As a result of this study, several changes to service have been
made. These include the implementation of 24-h triage, where it
previously finished at 20h00, a designated area for triage and
resuscitation, and refurbishment of the department with increased
capacity to manage the large volume of high acuity patients that
present. In addition, training through the use of simulation, triage
refreshers and guideline production has begun to improve recogni-
tion and management of sick patients, with an emphasis on com-
munication between staff. There is a plan in place for regular
audit of the process.
When compared to others studies of triage conducted in the
African context, our study supports previously obtained results
indicating the improved quality in service delivery utilising the
triage tool. The effectiveness of the SATS has been measured in sev-
eral studies that conclude that it is a valid method of assessment
by nurses for undifferentiated ill and injured patients in both urban
and rural, low-resource settings [2,3,8]. In addition, it has been
proven to significantly reduce waiting times of critically ill patients
[9].
In a cross-sectional reliability study in a South African urban
emergency centre in 2012, inter-rater reliability between expert
triagers and the study group was measured and the average exact
agreement was 84% [2]. In an urban hospital in Pakistan, inter-rater
reliability measures demonstrated 87% reliability between nurses
and expert triagers [4]. Our figure of 92% inter-rater agreement
compares favourably with these results. Although SATS has been
assessed in certain low-income settings, its utilisation has never
been described immediately after a major epidemic, such as Ebola.
Emergency care capacity in Freetown is extremely limited [10]
and Connaught is the first government hospital in the country to
use a validated triage tool. This study is of great importance forPlease cite this article in press as: Lowsby R et al. An assessment of nurse-led tr
iod. Afr J Emerg Med (2017), http://dx.doi.org/10.1016/j.afjem.2016.10.003several reasons. It demonstrates that triage using the SATS is not
only reliable but valid in this context. It also supports the need
for triage and emergency care services in this setting, with a bur-
den of red and orange cases at 33% and a high admission rate. Fur-
thermore, this study is of interest as SATS was implemented prior
to the Ebola epidemic and was maintained throughout, which is
unique in the reported literature. In addition, a study of atten-
dances at Connaught during the epidemic [11] demonstrated that
although the number of attendances decreased during the height
of the outbreak, the proportion of high acuity cases increased sup-
porting the need for an effective triage system even during the
height of an outbreak.
The main limitations of the study are the small numbers
involved and the fact that it was only conducted during the early
shift in a single centre. We decided to study this time as the early
shift is the busiest period that sees the majority of attendances.
Connaught is the only site in the city that uses SATS currently. It
is not possible to draw conclusions on the validity and reliability
of triage during the late shift that has less manpower. Now that
triaging occurs over 24 h, we plan to conduct a further, extended
review in a future study. In addition, it is possible that access to
beds becomes more difficult later in the day so waiting times
and exit block may become an issue that was not identified during
this study. Finally, we collected data contemporaneously, so the
presence of the investigators may have had an effect on perfor-
mance; but it was felt that this was the best method of obtaining
reliable data.
A secondary non-measured, but observed positive outcome
from this study has been the improved capacity amongst the staff
to work independently with confidence and enthusiasm for their
own professional development, creating much needed role models.
The hard-working and dedicated staff have not only ensured that
this process has continued throughout the Ebola epidemic but it
has actually developed into a robust system which can serve as a
model for adoption in other hospitals throughout the country.
Our data demonstrates a burden of disease and age spectrum
consistent with other sub-Saharan African countries [12], suggest-
ing that the validity could be generalised to other urban low-
income settings. Emergency care has been recognised by the Min-
istry of Health and Sanitation in Sierra Leone as an essential health-
care service [13] and triage should form an integral component of
the system. This study should lead to expansion and national roll-
out of triage training across Sierra Leone with accompanying
research to test the validity and reliability of the SATS in other set-
tings. The aim would be to inform national policy developmentiage at Connaught Hospital, Sierra Leone in the immediate post-Ebola per-
R. Lowsby et al. / African Journal of Emergency Medicine xxx (2017) xxx–xxx 5with the ultimate hope of reducing morbidity and mortality. In the
post-Ebola recovery period, with the emphasis on health system
strengthening, there is no better time.
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